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INTRODUCTION 


The  Order  of  the  Board  of  Natural  Resources  and  Conservation 
establishing  water  reservations  for  the  Yellowstone  basin  was  sig- 
ned on  December  15,  1978.   As  a  result  of  that  Order,  the  Depart- 
ment of  Fish,  VJildlife  and  Parks  (MDFWP)  v/as  granted  an  instream 
reservation  for  the  Yellowstone  at  Sidney  of  approximately  5.5  mil- 
lion acre-feet  of  water  with  varying  amounts  granted  in  upstream 
areas  and  tributaries. 

The  MDFWP  applied  for  instream  reservations  on  many  streams 
and  tributaries  where  little,  if  any,  flow  data  were  available. 
In  granting  an  instream  reservation  for  those  waters,  the  Board 
frequently  granted  a  percentile  flow  rather  than  a  specific  amount 
of  water  in  acre-feet  or  cfs.   In  such  areas,  the  department  was 
directed  by  the  Board  through  condition  116  to  develop  and  submit 
to  the  Board  within  5  years  of  December  15,  1978,  a  plan  to  convert 
the  minimum  flow  instream  reservation  quantities  into  cubic  feet 
of  water  per  second  and  acre-feet  of  v/ater  per  month. 

Condition  117  states  that  the  reservant  shall  submit  to  the 
Board  an  annual  progress  report  setting  forth  accomplishments  toward 
completion  of  such  work  as  outlined  in  condition  116,  a  schedule 
of  anticipated  progress  and  other  information  as  may  be  required. 
This  report  is  designed  to  fulfill  the  requirement  of  the  fifth-year 
annual  progress  report  and  to  also  summarize  events  pertaining  to 
the  instream  reservations  which  occurred  in  the  past  five  years. 
These  include  a  discussion  of  legal  proceedings,  water  availability 
in  the  Yellowstone  River  at  Billings,  and  problems  peculiar  to  the 
Tongue  River. 


COMPLETED  INSTREAM  FLOW  QUANTIFICATIONS 
USING  EXISTING  GAGE  DATA 

A  search  of  existing  streamflow  data  was  done  to  determine  which 
streams  had  sufficient,  continuous,  long-term  streamflow  records  to 
enable  quantification  of  certain  instream  reservations.   Existing 
flow  records  at  USGS  gage  sites  are  sufficient  for  five  streams  ha- 
ving an  instream  reservation  and  the  granted  percentile  flows  have 
been  quantified.   These  are: 

1.  Bluewater  Creek  (mouth-headwaters) 
Gage  #  6-2078  at  stream  mile  12.1 

2.  Brackett  Creek  (mouth-Sheep  Creek) 
Gage  #  6-1940  at  stream  mile  4.7 

3.  Rock  Creek  (mouth-Custer  National  Forest) 
Gage  #  6-2095  at  stream  mile  46.0 

4.  Sweet  Grass  Creek  (mouth-Forest  Service  boundary) 
Gage  ff    6-2005  at  stream  mile  58.6 

5.  Clarks  Fork  Yellowstone  River 

Gage  ff    6-2075  (Near  Belfry)  at  river  mile  71.2 

and 

Clarks  Fork  Yellov/stone  River 

Gage  §    6-2085  (At  Edgar)  at  river  mile  22.1 

The  percentile  flows  were  derived  by  the  USGS  using  their 
computer  program  titled  K956  Daily  Values  Duration  Hydrograph  Tables 
and  Plots.   The  computer  printouts  for  the  Clarks  Fork  sites,  which 
were  completed  during  this  report  period,  are  attached  in  Appendix 
A.   The  granted  percentile  flows  for  the  five  streams  in  terms  of 
cubic  feet  of  water  per  second  and  acre-feet  of  water  per  month  are 
presented  in  Table  1  . 

In  addition,  sufficient,  long-term  gage  records  are  available 
for  computing  the  granted  percentile  flows  during  the  non-winter 
months  at  site  on  Red  Lodge  Creek  (#6-2110)  and  VJillow  Creek  (#6- 
2115)  in  the  Clarks  Fork  drainage.   These  gages  were  established 
by  the  USGS  in  1937  and  have  operated  to  the  present.   However,  no 
winter  records  are  available  for  most  years.   The  present  computer 
program  of  the  USGS  is  incapable  of  analyzing  those  years  having 
partial  flow  records.   The  percentile  flows  at  these  two  sites  could 
be  derived  for  the  non-winter  months  if  the  appropriate  computer 


Table  1.   Quantification  of  granted  percentile  flows  in  cubic  feet  of 
water  per  second  and  acre-feet  per  month. 


Jan. 

Feb. 

Mar. 

Apr. 

May 

Jun. 

Jul. 

Aug . 

Sep. 

Oct. 

Nov. 

Dec. 


Bluewater 

Creek 

Brackett 

Creek 

85th 

Percentile 

50th  Per( 

centile 

cf  s 

— 

AF 

cf  s 
7.1 

AF 

26.7 

1,641 

436 

27.0 

1,499 

6.3 

350 

27.4 

1,684 

9.2 

566 

28.1 

1,672 

41.7 

2,481 

27.1 

1,666 

100.0 

6,147 

26.1 

1,553 

78.8 

4,688 

24.2 

1,488 

26.8 

1,647 

24.8 

1,525 

10.9 

670 

26.1 

1,553 

10.7 

637 

26.7 

1,641 

9.9 

609 

26.1 

1,553 

9.0 

535 

26.7 

1,641 

6.6 

406 

19,116  AF/year 


19,172  AF/year 


Rock  Creek 
85th  Percentile 


Sweet  Grass  Creek 
90th  Percentile 


Jan. 

Feb. 

Mar . 

Apr. 

May 

Jun. 

Jul. 

Aug. 

Sep. 

Oct. 

Nov. 

Dec . 


cf  s 

AF 

cf  s 
8.7 

AF 

30.8 

1,893 

535 

28.3 

1,571 

7.8 

433 

26.8 

1,647 

7.7 

473 

32.0 

1,904 

10.0 

595 

116.0 

7,131 

82.2 

5,053 

426.5 

25,372 

260.0 

15,467 

344.5 

21,177 

115.0 

7,069 

213.0 

13,094 

50.3 

3,092 

117.5 

6,990 

29.9 

1,779 

68.7 

4,223 

26.0 

1,598 

48.1 

2,861 

17.7 

1,053 

37.5 

2,305 

10.9 

670 

90,168  AF/year 


37,817  AF/year 


Table  1  continued. 


Jan. 

Feb. 

Mar. 

Apr. 

May 

Jun. 

Jul. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


Clarks  Fork  Yellowstone 
River  Near  Belfry 
70th  Percentile  (June-Sept 
90th  Percentile  (Oct. -May) 


Clarks  Fork  Yellov/stone 
River  at  Edgar 
70th  Percentile  (June-Sopt 
90th  Percentile  (Oct. -May) 


cfs 

AF 

c 

fs 

AF 

170 

10,450 

278 

17,089 

168 

9,328 

287 

15,935 

160 

9,836 

298 

18,319 

245 

14,575 

353 

21 ,000 

1  ,030 

63,317 

1 

,000 

61 ,473 

3,360 

199,886 

3 

,420 

203,456 

1  ,580 

97,127 

1 

,430 

87,906 

423 

26,003 

381 

23,421 

240 

14,278 

346 

20,584 

122 

7,500 

332 

20,409 

200 

11 ,898 

364 

21 ,654 

180 

11 ,065 

320 

19,671 

475,263  AF/year 


530,917  AF/year 


program  was  available.   The  Helena  office  of  the  USGS  plans  to  have 
the  capability  of  analyzing  these  partial  records  in  the  near  future 
after  their  new  computer  is  installed. 

For  Hanging  VJoman,  Otter,  Pumpkin,  and  Rosebud  ( Yellov/stone ) 
creeks,  only  one  more  year  of  gaging  by  the  USGS  is  required  to  com- 
plete 10  years  of  continuous  records.   No   other  data  collection  is 
needed  at  these  sites,  and  the  necessary  analyses  can  be  performed 
when  the  additional  data  become  available.   In  addition,  the  MDFV/P 
established  a  gage  station  at  the  mouth  of  the  Shields  River  in  1978 
This  station  will  be  operated  until  10  years  of  record  are  obtained. 


RIGGS'  METHOD,  EVALUATION  AND  WORK  PLAN 

The  first  annual  progress  report  outlined  a  tentative  plan 
for  accomplishing  the  objectives  in  condition  116.   The  tentative 
plan  was  then  reviewed,  commented  on  and  revised.   In  the  second 
annual  report,  a  finalized  plan  to  convert  the  minimum-flow  instream 
reservations  for  those  streams  having  little  or  no  flow  data  into 
cubic  feet  of  water  per  second  and  acre-feet  of  water  per  month 
using  hydrologic  modeling  techniques  was  submitted  to  the  Board. 
This  was  done  pursuant  to  the  Board's  order,  specifically  condition 
116(b).   The  Department  of  Natural  Resources  and  Conservation  (DNRC) 
concurred  in  the  plan  as  presented  and  additionally  suggested  a 
provision  for  verifying  the  chosen  methodology  (Riggs'  Method)  using 
existing  long-term  gage  stations  in  the  area.   The  testing  and  veri- 
fication of  the  Riggs'  Method  were  performed  by  Systems  Technology, 
Inc.  and  presented  verbally  to  the  Board.   A  write-up  of  the  verifi- 
cation is  contained  in  the  third  annual  report.   The  findings  in 
general  were  very  good,  and  the  report  states  that  better  results 
than  those  obtained  during  the  verification  can  be  achieved  through 
a  careful  study  of  basin  characteristics  for  all  gaged  streams  in 
the  Upper  Yellowstone  Basin  and  the  omission  of  hydrologically  dif- 
ferent streams. 

The  finalized  plan  for  quantifying  the  percentile  flows  was 
approved  by  the  Board  on  June  5,  1981. 

Plan  and  Schedule  for  Data  Collection 

The  quantification  of  the  granted  percentile  flows  for  those 
streams  having  insufficient  flow  records  will  be  completed  by  the 
Helena  office  of  the  USGS  through  an  extension  of  a  cost-share, 
cooperative  agreement  with  the  MDFWP.   The  agreement  specifies  that 
the  necessary  field  measurements  will  be  completed  by  the  USGS  in 
two  years  and  all  data  analyses  and  quantifications  completed  by 
the  end  of  the  third  year. 

The  application  of  the  Riggs'  Method  requires  that  monthly  flow 
measurements  be  taken  for  one  year  on  the  streams  to  be  analyzed. 
During  the  first  year  of  the  agreement,  these  monthly  flow  measure- 
ments were  collected  at  19  ungaged  sites  on  streams  within  the  Upper 
Yellowstone  River  drainage  upstream  from  Livingston,  Montana.   These 
sites  are  as  follows: 

1 .  Bear  Creek  above  North  Fork  near  Jardine 

2.  Cinnabar  Creek  above  Cottonwood  Creek  near  Gardiner 

3.  Cinnabar  Creek  above  confluence  with  Mol  Heron  Creek  near 
Gardiner 


4.  Mol  Heron  Creek  above  confluence  with  Cinnabar  Creek  near 
Gardiner 

5.  Cedar  Creek  at  Mouth  near  Gardiner 

6.  Tom  Miner  Creek  above  Canyon  Creek  near  Gardiner 

7.  Tom  Miner  Creek  at  Mouth  near  Gardiner 

8.  Rock  Creek  at  Mouth  near  Gardiner 

9.  Sixmile  Creek  above  diversions  near  Emigrant 

10.  Fridley  Creek  above  Miller  Creek  near  Emigrant 

1 1 .  Fridley  Creek  at  Mouth  near  Emigrant 

12.  Coke  Creek  near  Livingston 

13.  Eightmile  Creek  above  Mouth  (Sec.  33)  near  Pray 

14.  Mill  Creek  above  diversions  near  Pray 

15.  Trail  Creek  above  Pine  Creek  near  Livingston 

16.  Suce  Creek  at  Mouth  near  Livingston 

17.  Billman  Creek  above  Coke  Creek  near  Livingston 

18.  Billman  Creek  at  Mouth  at  Livingston 

19.  Fleshman  Creek  at  Mouth  at  Livingston 

Sites  on  Cedar  Creek  above  its  Second  Fork  and  Eight  Mile  Creek 
above  Big  Draw  were  originally  slated  for  quantification  during  the 
first  year,  but  were  dropped  by  the  USGS  due  to  poor  access  to  the 
sites. 

The  Riggs'  Method,  as  described  in  the  Third  Annual  Yellowstone 
Instream  Reservation  Report,  is  to  be  applied  at  these  sites  using 
the  flows  at  the  USGS  gage  station  on  Big  Creek  (#6-1918)  for  cor- 
relation.  This  gage  was  established  in  Septeraber  1973,  discontinued 
in  September  1979,  and  reactivated,  using  MDFWP  funds,  in  October 
1982. 

The  flow  measurements  on  the  unquantified  streams  were  originally 
scheduled  to  begin  in  March  1982,  but  were  delayed  until  November 
1982  to  correspond  to  the  reactivation  of  the  Big  Creek  gage.   Month- 
ly flow  measurements  at  the  19  sites  were  completed  in  October  1983, 
with  the  quantification  of  the  percentile  flov/s  for  all  these  sites 
to  be  completed  by  April  1984. 

Flow  measurements  for  the  unquantified  tributaries  to  the  Shields 
River  and  Yellov/stone  River  downstream  from  Livingston  began  in  No- 
vember 1983,  are  scheduled  to  end  in  October  1984,  and  the  quantifi- 
cation of  the  percentile  flows  completed  by  April  1985.   These  stream 
sites  are  as  follows: 

Shields  River  Tributaries 

1  .  Smith  Creek  near  Wilsall 

2.  Flathead  Creek  above  Cache  Creek  near  VJilsall 

3.  Flathead  Creek  above  Muddy  Creek  near  Wilsall 

4.  Flathead  Creek  below  Potter  Creek  near  Wilsall 

5.  Cottonwood  Creek  above  Slippery  Creek  near  Clyde  Park 

6.  Cottonwood  creek  below  Little  Cottonwood  Creek  near  Clyde  Park 

7.  Rock  Creek  below  Little  Rock  Creek  near  Clyde  Park 

8.  Brackett  Creek  above  Fox  Cre(  k  near  Clyde  Park 

9.  South  Fork  Brackett  Creek  near  Clyde  Park 

10.  Middle  Fork  Brackett  Creek  near  Clyde  Park 

1 1 .  North  Fork  Brackett  Creek  near  Clyde  Park 


Yellowstone  River  Tributaries 

1 .  Little  Mission  Creek  near  Livingston 

2.  Mission  Creek  above  Little  Mission  Creek  near  Livingston 

3.  Lower  Deer  Creek  above  Log  Cabin  Creek  near  Greycliff 

4.  Bridger  Creek  below  the  Forks  near  Greycliff 

5.  Sweetgrass  Creek  near  mouth 

6.  Upper  Deer  Creek  below  West  Fork  near  Greycliff 

The  Riggs'  Method  is  to  be  applied  at  these  sites  using  the 
flows  at  the  USGS  gage  stations  on  Brackett  Creek  (#6-1940)  and 
Sweetgrass  Creek  (#6-2005)  for  correlation.   These  gages  were  reac- 
tivated for  this  project. 

Additional  work  is  being  conducted  on  Sweetgrass  Creek  near  its 
mouth  since  the  quantification  in  Table  1  pertains  to  the  USGS  gage 
site  near  the  uppermost  boundary  of  the  stream  section  at  stream 
mile  58.6  and  therefore  do  not  reflect  stream  flows  in  the  lower 
creek. 

Preliminary  Findings  Using  the  Riggs'  Method 

The  USGS  has  provided  the  MDFWP  with  a  preliminary  quantifi- 
cation of  the  percentile  flows  for  those  streams  measured  during 
the  first  year  of  the  study.   These  preliminary  results,  which  are 
presented  in  Appendix  B,  are  subject  to  revision  pending  further 
analyses  by  the  USGS.   A  letter  report  containing  the  finalized 
quantifications  is  scheduled  for  completion  by  April,  1984. 

Completed  Field  Measurements 

Instantaneous  flow  measurements  that  have  been  collected  in 
conjunction  with  other  studies  by  the  USGS  and  the  MDFWP  are  suf- 
ficient for  use  in  the  Riggs'  Method  for  defining  the  granted  percen- 
tile flows  for  many  of  the  stream  reaches  having  an  instream  reser- 
vation.  Short-term  USGS  gage  records  for  many  sites  are  also  suit- 
able for  use  in  the  Riggs'  Method.   At  other  sites,  additional  flow 
measurements  may  be  needed  to  supplement  existing  records  or  fill 
in  voids  in  the  data.   These  sites  and  a  brief  summary  of  the  exis- 
ting flow  records  are  listed  in  Table  2.   For  those  sites  marked 
with  an  asterisk,  existing  flow  records  are  judged  sufficient  for 
deriving  the  monthly  percentile  flows,  provided  these  measurements 
can  be  correlated  with  the  flows  at  established  gage  sites  having 
long-term  records.   The  granted  percentile  flows  at  these  sites 
are  scheduled  to  be  quantified  by  October  1985. 


Table  2.   Summary  of  available  short-term  USGS  gage  records  and 
instantaneous  flow  measurements  for  streams  having  an 
instream  flow  reservation. 

Stillwater  Tributaries 

*1.   Castle  Creek  (mouth  -  1,500  ft.  above  Picket  Pin  Creek) 
12  monthly  measurements  by  the  USGS,  1972-73 

*2.   East  Rosebud  Creek  (Custer  National  Forest  boundary  -  West 
Rosebud  Creek) 

USGS  gage  at  Roscoe,  1922-24 

*3.   Fishtail  Creek  (mouth  -  confluence  of  East  and  West  Fishtail 
creeks ) 

8  measurements  by  the  USGS,  1981-82 

12  monthly  measurements  by  the  USGS,  1982-83 

*4.   Picket  Pin  Creek  (mouth  -  Swamp  Creek) 

18  measurements  by  the  MDFWP ,  19  7  5-76 

*5.   West  Fork  of  Stillwater  (mouth  -  Castle  Creek) 

12  monthly  measurements  by  the  USGS,  1970-71 

11  monthly  measurements  by  the  USGS,  1971-72 

12  monthly  measurements  by  the  USGS,  1972-73 
8  measurements  by  the  USGS,  1981-82 

12  monthly  measurements  by  the  USGS,  1982-83 

6.   West  Fork  of  Stillwater  (Castle  Creek  -  Sweetgrass/Stillwater 
Co.  line) 

14  measurements  by  the  MDFWP,  1975-76 
No  high  flow  measurements 

*7.   West  Fork  of  Stillwater  (Sweetgrass/Stillwater  Co.  line  - 
Tumble  Creek) 

7  measurements  by  the  USGS,  1981-82 
6  measurements  by  the  USGS,  1982-83 
14  measurements  by  the  MDFV7P ,  1975-76 
No  high  flow  measurements 

*8.   Butcher  Creek  (W.  Butcher  Creek  -  mouth) 
USGS  gage  #6-2043,  1960-62 
Also  three  sites  with  7-14  measurements  by  the  USGS,  1960-61 

Yellowstone  Tributaries 

*9.   Bear  Creek  (mouth  -  North  Fork  of  Bear  Creek) 
USGS  gage  #6-1895,  1946-49 

*10.   Big  Creek  (mouth  -  Millfork  Creek) 

USGS  gage  #  6-3  918,  1973  -  present;  will  be  operated  for 
10  years 

*11.   Mill  Creek  (mouth  -  East  Fork) 
USGS  gage  #6-1920,  1951-56 


FIVE  YEAR  PROGRESS  REPORT  FOR  QUANTIFYING 
THE  GRANTED  PERCENTILE  FLOWS 

To  date,  the  quantification  of  the  granted  percentile  flows 
has  been  completed  for  five  stream  sections  having  an  instream  flow 
reservation.   Preliminary  quantifications  have  been  completed  for 
an  additional  19  sections  on  15  streams.   By  October  1985,  a  total 
of  approximately  57  stream  sections  are  scheduled  for  quantification, 
leaving  approximately  20  to  be  completed.   The  remaining  20  include 
spring  creeks  in  the  Upper  Yellowstone  drainage,  sites  in  the  Upper 
Yellowstone  and  Shields  drainages  in  which  access  was  blocked  by 
private  lands  or  unobtainable  due  to  the  lack  of  roads,  USGS  gaging 
sites  needing  additional  years  of  record,  and  tributaries  to  the 
Stillwater  and  Clarks  Fork  rivers,  areas  where  quantification  has 
not  proceeded  as  yet.   The  status  of  the  various  streams  is  summari- 
zed in  Table  3. 

The  four  spring-fed  streams  in  the  Upper  Yellowstone  drainage 
above  Livingston  are  not  amenable  to  the  Riggs'  method  and  may  re- 
quire a  more  intensive  data  collection  program  and  likely  a  dif- 
ferent quantification  method. 


Table  3.   Summary  of  the  progress  of  the  MDFWP  in  quantifying  the 
granted  percentile  flows  for  the  Yellowstone  Instream 
Flow  Reservation. 


Gaged  Stream  Sections  -  Completed  Record 
Quantification  Completed 


Sweetgrass  Creek 

Forest  Service  boundary-mouth 

Rock  Creek 

Custer  National  Forest-mouth 

Bluewater  Creek 

Headwaters -mouth 

Brackett  Creek 

Mouth-Sheep  Creek 

Clarks  Fork  Yellowstone  River 
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Table  3  Continued. 


Quantification  Pending 

Willow  Creek 

Forest  Boundary-Cooney  Reservoir 

Red  Lodge  Creek 

Custer  National  Forest-Cooney  Reservoir 

Gaged  Stream  Sections  -  Need  Additional  Years  of  Record 
One  Year  of  Record  Needed 


Rosebud  Creek 

Cottonwood  Creek-Yellowstone  River 

Hanging  Woman  Creek 

Mouth  of  East  Fork-Tongue  River 

Otter  Creek 

Mouth  of  Bear  Creek-Tongue  River 

Pumpkin  Creek 

Mouth  of  Deer  Creek-Tongue  River 


Five  Years  of  Record  Needed 


Shields  River  at  mouth 


Riggs'  Method  -  Quantified  by  April  1984 


Bear  Creek 

Mouth-North  Fork  of  Bear  Creek 
North  Fork  of  Bear  Creek-Fish  Creek 

Billman  Creek 

Mouth-Mouth  of  Coke  Creek 

Coke  Creek-Fork  South  of  NE  Corner,  Sec.  20 

Cedar  Creek 

Mouth-Second  Fork  of  Cedar  Creek 

Cinnabar  Creek 

Mouth-Cottonwood  Creek 

Cottonwood  Creek-Forest  Service  Boundary  (T8S,  R7W,  S32) 


1  1 


Table  3  Continued. 


Coke  Creek 

Mouth-Minor  Creek 

Eightmile  Creek 

Mouth-Big  Draw 

Fleshman  Creek 

Mouth-Perkins  Creek 

Fridley  Creek 

Mouth-Miller  Creek 
Miller  Creek-Needle  Creek 

Mill  Creek 

Mouth-East  Fork 

Mol  Heron  Creek 

Mouth-Cinnabar  Creek 

Cinnabar  Creek-Yellowstone  Park  boundary 

Rock  Creek 

Mouth-Steele  Creek 

Six  Mile  Creek 

Mouth-North  Fork  of  Six  Mile  Creek 

Suce  Creek 

Mouth-Lost  Creek 

Tom  Miner  Creek 

Mouth-Canyon  Creek 
Canyon  Creek-Trail  Creek 

Trail  Creek 

West  Pine  Creek-South  boundary  of  Sec.  35 


Riqqs'  Method  -  Quantified  by  April  1985 


Brackett  Creek 

Sheep  Creek-Skunk  Creek 

Skunk  Creek-Confluence  of  North,  Middle  &  South  forks 

One  mile  up  North  Fork 

One  mile  up  Middle  Fork 

One  mile  up  South  Fork 

Cottonwood  Creek 

Mouth-Little  Cottonwood  Creek 

Little  Cottonwood  Creek-Trespass  Creek 
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Table  3  Continued. 


Flathead  Creek 

Mouth-Muddy  Creek 

Muddy  Creek-Cache  Creek 

Cache  Creek-South  Fork  of  Flathead  Creek 

Rock  Creek 

Mouth-Forest  Service  West  boundary  in  Sec.  8 

Smith  Creek 

Mouth-Bitter  Creek 

Bridger  Creek 

Headwaters-Krone  Ditch  Headgate 

Little  Mission  Creek 

Mouth-Little  Mission  Forks 

Lower  Deer  Creek 

Headwaters-Interstate  Highv/ay  90 

Mission  Creek 

Mouth-Little  Bear  Draw 

Sweet  Grass  Creek 

Forest  Service  boundary-mouth 

Upper  Deer  Creek 

Headwaters-point  upstream  from  Interstate  90  Bridge 


Riqqs'  Method  -  Quantified  by  October  1985 


Castle  Creek 

Mouth-1,500  ft  above  Picket  Pin  Creek 

East  Rosebud  Creek 

Custer  National  Forest  boundary-VJest  Rosebud  Creek 

Fishtail  Creek 

Confluence  of  East  and  West  Fishtail  creeks-Mouth 

Picket  Pin  Creek 

Mouth-Mouth  of  Swamp  Creek 

VJest  Fork  of  Stillwater  River 
Mouth-Castle  Creek 

Castle  Creek-Sweetgrass/Stillwater  County  Line 
Sweetgrass/Stillwater  County  Line-Tumble  Creek 

Butcher  Creek 

West  Butcher  Creek-Mouth 
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Table  3  Continued, 


Remaining  Stream  Sections  Needing  Quantification 
Yellowstone  Tributaries 


Big  Creek 

Mill  Fork  Creek-Bark  Cabin  Creek 

Cedar  Creek 

Second  Fork-North  Fork 

Eight  Mile  Creek 

Big  Draw-North  Fork  of  Eight  Mile  Creek 

Trail  Creek 

Mouth-West  Pine  Creek 

Armstrong  Spring  Creek 
Mouth-Origin 

Nelson  Spring  Creek 
Mouth-Origin 

McDonald  Spring  Creek 

Mouth-Northern  boundary  of  Sec.  32 

Emigrant  Spring  Creek 
Mouth-Origin 


Shields  River  Tributaries 


Rock  Creek 

Forest  Service  West  Boundary  in  Sec, 
-Smeller  Creek 


Stillwater  River  Tributaries 


East  Fishtail  Creek 

West  Fishtail  Creek-its  East  Fork 

Little  Rocky  Creek 

Mouth-Forest  Service  Road  #1414 

West  Fishtail  Creek 

East  Fishtail  Creek-Richmond/Kennedy  Ditch 
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Table  3  Continued, 


Stillwater  River  Tributaries  Continued 


West  Rosebud  Creek 

Custer  National  Forest  boundary-Fiddler  Creek 
Fiddler  Creek-Mouth 

Butcher  Creek 

Headwaters-West  Butcher  Creek 


Clarks  Fork  Tributaries 


Clear  Creek 

Headwaters -Mouth 

Dry  Creek 

Headwaters -Mouth 

Sage  Creek 

Headwaters-Crow  Reservation 
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WATER  AVAILABILITY  -  YELLOWSTONE  RIVER  AT  BILLINGS 


In  1979,  after  the  Yellowstone  Reservation  was  established, 
a  problem  was  noted  in  the  reservations  granted  for  the  Yellow- 
stone at  Billings  with  respect  to  the  availability  of  water  al- 
located to  the  conservation  districts.   The  problem  was  perceived 
as  follows. 

The  iVlDFWP  was  granted  an  instream  flow  reservation  for  August 
and  September  of  4,090  and  3,415  cfs,  respectively.   This  corres- 
ponds roughly  to  the  65th  percentile  flow  and  means  that  water  in 
excess  of  our  reservation  occurs  approximately  55  years  out  of  100. 
Flov/s  granted  for  May,  June  and  July  represent  approximately  the 
85th  percentile  level.   The  instream  reservations  were  given  second 
priority  in  this  reach. 

The  conservation  districts  at  Billings  and  upstream  were  gran- 
ted reservations  totaling  207,764  af/yr  and  v;ere  given  third  prior- 
ity.  To  economically  develop  efficient,  full-service  irrigation 
systems,  a  good  water  supply  is  usually  considered  to  be  necessary 
about  8  years  out  of  10,  on  the  average. 

Since  these  conservation  district  reservations  are  junior  to 
the  instream  reservation,  they  are  subject  to  a  certain  water  availa 
bility  constraint.   For  the  months  of  August  and  September,  the 
constraint  imposed  by  the  65th  percentile  instream  flow  level  does 
not  allow  for  the  economic  development  of  the  water  reserved  for 
the  conservation  districts  in  this  reach  of  river. 

After  consideration  of  the  matter,  the  MDFWP  determined  that 
the  instream  flow  reservation  could  be  reduced  during  the  irrigation 
season  (May  1  through  September  30)  to  the  levels  indicated  in  Table 
4.   These  levels  should  not  cause  serious  degradation  of  the  aquatic 
and  recreational  resources  in  that  reach  of  the  Yellowstone.   The 
priority  of  the  instream  reservation  would  prevent  future  irriga- 
tion withdrawals  from  increasing  the  frequency  or  severity  of  low 
flow  events.   At  the  same  time,  water  availability  to  the  conserva- 
tion districts  would  be  increased. 

In  addition,  the  purpose  of  the  high  water  period  (May-July 
10)  is  to  provide  flows  sufficient  to  initiate  bedload  movement 
(Dominant  Discharge)  and  sediment  transport.   The  annual  flushing 
action  cleanses  intergravel  spaces  assuring  successful  fish  repro- 
duction and  adequate  food  production.   With  adequate  high  flows, 
the  existing  channel  morphology  is  assured. 
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Table  4.   Revised  MDFWP  Proposed  Instream  Flow  Reservation, 
Yellowstone  River  at  Billings,  iVlontana  (May  1- 
September  30 )  . 


Flow 

Approx. 

Month 

CFS 

Acre-f t 

Percentile 

May  (1-20) 

5,124 

203,199 

90.0 

May  (21-31  ) 

12,204 

266,214 

Jun  (1-7) 

17,242 

239,337 

87.8 

Jun  (8-30) 

19,042 

868,487 

Jul  (1-10) 

10,277 

203,786 

84. 

.3%7 

91  .1 

Jul  (11-31  ) 

4,000 

153,720 

97. 

.5%] 

Aug 

3,500 

215,156 

83.0 

Sep 

3,000 

178,470 

82.3 

It  is  recognized  that  the  only  real  possibility  for  altering 
the  spring  hydrograph  and  materially  affecting  channel  configura- 
tion on  the  Yellowstone  is  a  mainstem  impoundment.   Normal  irriga- 
tion demands  on  the  Yellowstone  during  the  high  flow  months  should 
not  significantly  affect  the  spring  hydrograph.   With  this  in  mind, 
MDFWP  suggested  that  those  lands  which  are  developed  for  irrigation 
with  waters  granted  to  the  conservation  districts  and  subject  to 
water  availability  constraints  from  July  11  through  September  30, 
would  not  be  subject  to  water  availability  constraints  from  May  1 
through  July  10. 

The  principal  irrigated  crop  in  the  Yellowstone  basin  upstream 
from  Billings  is  hay,  although  some  cash  crop  farming  exists.   The 
lack  of  water  availability  constraints  during  the  high  flow  months 
should  allow  for  the  production  of  two  hay  crops  during  most  years, 
even  if  water  is  somewhat  restricted  during  August  and  September 
during  drought  years. 

On  November  21,  1980,  the  Board  amended  the  original  order, 
reducing  the  instream  flow  reservation  during  the  irrigation 
season  (May  1  through  September  30)  to  the  levels  indicated  in 
Table  5,  thus  increasing  water  availability  for  the  upper  river 
conservation  districts.  The  total  instream  flow  reservation  at 
Billings  was  reduced  from  3,902,134  acre-feet  of  water  per  year 
to  3,679,968  acre-feet. 

One  question  remains  concerning  the  water  availability  situa- 
tion above  Billings.   It  has  been  pointed  out  that,  while  MDFWP 
agreed  to  allow  unrestricted  depletions  from  conservation  district 
reservations  to  occur  from  May  1  through  July  10,  this  may  not  be 
legally  binding  at  some  point  in  the  future.   To  alleviate  this 
concern,  MDFWP  will  offer  io  enter  into  a  legally  binding  contract 
with  the  upper  river  conservation  districts,  whereby  the  MDFWP  will 
stipulate  that  the  instream  reservation  will  not  interfere  with 
the  utilization  of  the  conservation  district  reservation  for  the 
period  of  May  1  through  July  10,  under  any  circumstances. 
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Table  5.   Amended  instream  flow  reservation,  Yellowstone  River  at 
Billings,  Montana  {May  1 -September  30). 


Flow 

Approx. 

Month 

CFS 

Acre-f t 

Percentile 

May  (1-20) 

5,121 

203,132 

91  .3 

May  (21-31  ) 

12,200 

266,177 

81  .3 

Jun  (1-7) 

17,236 

239,306 

83.8 

Jun  (8-30) 

18,716 

853,816 

81  .0 

Jul  (1-10) 

10,274 

203,781 

85.2 

Jul  (11-31  ) 

4,000 

166,611 

95.5 

Aug 

3,500 

215,205 

83.0 

Sept 

3,107 

184,878 

81  .0 

YELLOVJSTONE  RIVER  INSTREAM  FLOW  UPDATE 
TONGUE  RIVER 


The  Tongue  River  is  a  north-flowing  tributary  to  the  Yellow- 
stone River  important  to  the  Lower  Yellov/stone  Basin.   Streamflows 
are  largely  controlled  by  the  Tongue  River  Dam  near  the  Wyoming 
border.   The  lower  portion  of  the  Tongue  River  is  important  to  Yel- 
lowstone River  fish  populations.   Spring  spav/ning  sauger  and  shovel- 
nose  sturgeon  enter  the  Tongue  River  in  spring  when  streamflows 
are  high,  spawn,  and  then  return  to  the  Yellowstone  River. 

Maintenance  of  the  resident  fish  populations  and  suitable 
spav/ning  areas  for  migratory  species  is  dependent  on  adequate  flows 
in  the  Tongue.   The  department  requested  instream  flows  at  the 
mouth  of  the  Tongue  River  amounting  to  290,000  acre-feet  per  year. 
Recommended  flows  ranged  from  1 90  cf s  during  late  fall  and  winter 
to  600  cfs  during  the  spring  period.   These  flows  were  designed 
to  maintain  both  the  resident  and  migratory  fish  populations. 

The  flov/  reservation  granted  on  the  Tongue  River  totaled 
54,289  af/yr,  or  an  average  of  75  cfs  for  each  month.   The  original 
request  was  reduced  to  allow  as  much  firm  water  as  possible  for 
the  proposed  new  Tongue  River  Dam.   VJhile  75  cfs  could  be  considered 
a  good  flow  during  the  summer  when  the  river  has  historically  gone 
dry,  75  cfs  cannot  be  considered  an  adequate  flow  at  other  times. 

In  recent  years,  streamflows  in  the  Lower  Tongue  in  April  and 
May  have  been  unseasonably  low  and  insufficient  to  attract  sauger 
and  shovelnose  sturgeon  spawners  from  the  Yellowstone.   The  flows 
were,  however,  in  the  range  of  those  granted  by  the  Board  for  in- 
stream purposes. 

The  following  is  a  brief  description  of  the  results  of  field 
sampling  for  sauger  and  shovelnose  sturgeon  in  the  Lower  Tongue 
River,  as  related  to  streamflows,  for  the  years  1980  through  1982. 

1980 

Streamflows  decreased  through  April  and  May  causing  very  lov/ 
numbers  of  sauger  and  shovelnose  sturgeon  to  enter  the  river. 
Streamflows  never  reached  recommended  minimums  in  April  and  May. 
Significantly  larger  flows  in  June  came  too  late  to  attract  fish 
into  the  Tongue  River. 

1981 

April  and  May  streamflows  were  very  lov/.   Very  few  sauger  en- 
tered the  river.   No  shovelnose  sturgeon  were  sampled.   Again,  large 
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streamflows  in  June  carae  after  the  sauger  spav/ning  season  and  too 
late  to  attract  shovelnose  sturgeon  migrants. 

1982 

Streamflows  were  somewhat  better  than  in  1981,  but  still  well 
below  requested  instreara  flows.   Resultant  sauger  movement  into 
the  Lower  Tongue  River  was  low.   Some  sturgeon  moved  into  the  Tongue 
River,  but  numbers  were  far  below  those  of  good  flow  years  such 
as  1974,  1975  and  1976.   Spawning  by  both  species  apparently  failed 
as  no  larval  sauger  or  shovelnose  sturgeon  were  present  in  drift 
samples . 

Recent  low  spring  flows  during  the  past  several  years  have 
illustrated  the  inadequacies  of  the  instream  flow  reservation  for 
the  Tongue  River.   Streamflow  in  the  Tongue  River  is  dependent  upon 
releases  from  the  Tongue  River  Dam.   Future  development  plans  for 
the  Tongue  River  Dam  should  consider  restoration  of  that  portion 
of  the  spring  flows  for  fisheries  purposes. 
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UPDATE  OF  LEGAL  PROCEEDINGS  RELATED  TO 
YELLOWSTONE  RIVER  WATER  RESERVATION 


Since  December  15,  1978,  when  the  Board  established  the  Yel- 
lowstone Water  Reservations,  a  number  of  legal  issues  have  been 
raised  and  resolved.   These  issues  have  been  discussed  in  detail 
in  the  Annual  Instream  Reservation  reports  (numbers  1,  2  and  3). 
The  Utah  V  DP  &  G,  et  al.  case  is  the  only  case  not  settled  or 
otherwise  disposed  of  at  this  time. 
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Appendix   B 

United  States  Department  cf  the  Interior 

GEOLOGICAL  SURVEY 
Water  Resources  Division 
301  South  Park  Avenue,  Room  428 
Federal  Building,  Drawer  10076 
Helena,  Montana  59626-0076 


November  30,  1983 


'«-, 


Fred  Nelson 

Dept.  of  Fish,  Wildlife  and 

Parks 
8695  Huffine  Lane 
Bozeman,  Montana  59715 


•-■■J 


Dear  Fred: 

Enclosed  is'  a  listing  of  preliminary  data,  in  cubic  feet  per  second,  for 
the  streams  measured  in  the  first  phase  of  the  study.   The  astericks  indicate 
the  50th  percentiles  for  the  irrigation  months,  and  the  remaining  months 
are  20th  percentile  figures.   We  plan  to  put  the  data  in  final  form  and  mail 
a  letter  report  to  you  in  the  next  couple  of  months. 

If  you  have  any  questions  or  need  additional  information,  please  let  us  know 
as  soon  as  possible. 

Sincerely, 

1 
Joe  A.  Moreland 
Acting  District  Chief 


Enclosures 
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